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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent data-through 
by decreasing a size of a master transistor(TR) more 
than a slave TR for decreasing a latch time of a master 
side latch hold circuit, thereby forming an interval in 
latch states of the both. 

SOLUTION: A size of transistors(TRs) 8, 16 is selected 
smaller to be 80% of a size of TRs 7, 1 5, 1 9, 20. Thus, a 
collector current of the TRs 8, 1 6 is only 80% of a 
collector current of the TRs 7, 1 5. Thus, a gradient of 
leasing and trailing of a collector current of the current 
source TR 8, relating to the master side latch is slower 
than that of the TR 7. Thus, the time in the latch state 
of the master side latch hold circuit is decreased, and 
the time in the hold state is extended. Similarly, the 
latch time of the slave side latch hold circuit is 
decreased, and the time of the hold state is extended. 
Thus, the interval between latch states of the master 
side and the slave side is provided, and data-through of 
the both is prevented. 
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(57) [WtfHI^ottH] 

SB2<&SS»*t h7>s>**i:'. KSK &t>'ff§2i0^i* 

lists'? V 7 7*70 y TTeISSJCSJ^T, 
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[»*«2] afrie* u-^im? K0B<o«« 

J: 9 lc flirt Sift, fee ^^^^ >-t-^If^ r I 
1 tettcD7 U 7*7 n y 7^088 0 

1 i5«£<7>7 !J ^ 7* 7 n y^EIK. 
70 [»*^4 ] ifrfE* U-7 r filJ7 y**-^ 7 

-fZ&J&m 1 i5tt*>7 y^7o y^@Bo 
[IS*JI5] 77fi:iboSja^h7>^^^U- 



K 




(2) 

3 

X<fc D b'ht £i\tcZ t&&'&t-fZ>m$<m 1 - 4 oO^ 

*ix«x«8K4:tt«-r*!B l . & t>'m 2 iO«at« h 7 > 
<r{l;L, Artffl!]#jEtB. ieticD^'-^&A*) 
t^T-^A^^CfM$ii/-cEC L S&fS** 1 I3:tff 
(D-^^ 7^* — KtsJSSi: , 

!R3, &tf!B4<0^»)*t H9>^** fc, AW*^*. 
flrSBSS 3 , St>'S4(Ollj^h7>^^; ic *ix<fix« 70 

iHlcttfK £ 4x, l-o fctJ 7J faij £ -x - * HU 73 ^ $ ix 

fcECL»a*ia««^ u-yrai^ y^*-^ kh 

SS4 com^^ h 7 > v*** ^^-^Sr-tJx-fix^-f 
y**#«««LfcJB5 05«E«lW h7> ^**<h, fiEfg 

HljfEy* n -^{CJ: «g mJfS^^ ?ftij&t>** u-7'f&'J7 

«8KSK \*7>iSx? Zmftft^j-^s/^ytZ, 7Vy 30 

tzftmk-tz>7 y y 7*7 d s/^mas, 

[»**8] mess 1 <nmMM h y> isxfW'f Xi 

*f»#jf 6SEttco:7 ^ 7 77p -yytsisSo vfl 

1 0 ] Mism 3, 14 oom^fc^ h7>^^l: 
3i5 jy^tcttttjftStSIKSix, #*<&«tttta*»ft6::i: 

[0 0 0 1 ] 




1^rF— 2 9 3 3 0 2 2 
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(EC L ) «tov^nu-7'S!7'J77 4 7D 

7 y >;/ v^P .y^t£]^{Cgi-r^> 0 
[0 0 0 2 ] 

«S«EB 1 vigr-ftffit 5 7 y y ^ 

6 116 8 o 

[0 0 0 3 ] H4^r#SSt6>, Z<D7 V V?7a 

SBli, 2, h7>^n-8J:^^EC 

10, h7>v/^? 1 1-1 6i^^o^i^-7'i7-y 
f*-^K!slK^ SRl 7, 18, h7>y^^l 
9. 2 0^f)/^77f*-/l^ KStt^afiMS*'^ T 
^-♦-6081 h7>^m, 2 2, 11112 3^ 

i:, S:M^T«^Six-Ci>-5, 

[0 0 0 4 ] ^[c, U4(C^Lfc^ y y^^D yy(E]g§ 
^•bfPSrRW-t' W^.(f«»«JE* 1 V t t, i> o y 

"C*>*«#,A, B, h^>^^^7, 8, 15, 16c7D 

[0 0 0 5 ] i5C^fflT'lt, rtasSi^.A. BCHi 
gh : 0. 8V, Low: (0. 8 - a ) Vfr&il2> X 
omizL. a = 0 . 2Vit^h iEtl^n*y^A^^ 
rC ^^H i g h <^B#, F^SBBi#.A(iH i g h : 0 . 8 V 
^-ft- Kfl^^nfc h7>y7j? i 9(it> 
L, h^>^^^8, 1 5 cD-<™^ t» t t>t- 0 . 8Vt 
*»K h7>'^^8, 1 5 (ii: i>lZ7f>'i-Z> 9 i$n? 

w:0. 6VJ;/^j. y ^ Kf^ $ iltz h 7 > is * 
?20tt*7L. h7>^^n, 16<^lit7t^ 
[0 0 0 6 ] iEtSy a Ail^C^L o vt <D 

9#, rtffl5gn.feA(i L o w : 0 . 6Vt^^ h7>^^ 
*8, 1 51**7 iS?tB^ ci y ^AMtCB^H i 
g h(7)B#, rtasSp^BJiH igh:0. 8 V t ft 9 , h 

7 > -v** ^ 7 , 16 (ityf^o 

[0 0 0 7 ] Z<Dfzft, lEmtvyt A^M-T-C^h i 
gh, igtB* p -y ^ A^dKT-C ^B^L o wc7)B# % -^^^ 
— KESS^ h7> C/^ ^ 8 L, h7 

> \s* 9 7 \%Jr7 t fte^Or-, ZAJlDs DB^-< 

ATI t -t Z&thM h 9 > V 1 * ^ 3 , 6^)*ii3i5-y 
^tc h^^v^^^ 8*»6«aE* s *»Six, 7-^A^)iS 
-r D , DBJ;^)A^^ilo7-;^77ft^ 0 ^/c, 
Z<7)8#, x u — yffiij^ y^-^ — /u K BBS £> h 7 > ^ 
15^t>L, h7>y^^l 6lj:t7i:^oTi/^^ 
9 7 s — K[H]8S(Otfc5^^-<-^ Ail t -t 
zmnn h7>y^n K l 2(0^ii^^ ^i:|it 
l-ifft^^ix-T, ,1s -/u KfficOMWi*r h7>y^^ 1 3, 
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[0 0 0 8] igiC, iEtS^ P y 9 Aldttk+CfrL o w, 
i£t§^ p y^A^tCB^H i g hoOB#-7^^fRiJ^ y 
Klfil88l4*-/i' KtftSg. * U-y{S!J^ y — 
^VIBftteyyrytmttj:*). 7y^7o^BSt 

[0 0 0 9] z<oy V y?yu y7\sl&$:&>Z>\s\&m& 

CTT-FF (h^^7y y^7077) Ht»J^ 
ttfrS*fc»*OBf^«a6»«i. 0. 4 1GHZ-1. 
56GHzt/iot S5Hftffl!JT-»^^WPS$ix^^ 
14, h7>'^^«o^^ y J f->r&&<ni&ftiz.jLZ ^oo 

[0 0 10] — — £Kih-r3^2&E 
C Ltft/&<0^* * * U-7 f l7 y p s^ElB^E! 

B«fi8SrH6tc^i- (»i¥7 - 86l27f) , 

[ooi i ] me sr#fiauT, coo^y ^70 

3£<4, y" p ^ A^^-C, r-^A^^Di, 7- 

y^; 2 4-4 3, t£)S4 4-5 3 h 4 0(7)^tS 
2K5 4-5 7 fcA»e>«J*SixS„ h7>^^27, 3 
0. h 7 > * 2 8 , 2 9, h7>y^n2, 33 

fitix-Pixai ^ y ?m±fc&i&i&m$ii-*x ?m<Dm 1 

-I3«ilh7>y^n (*ix-pn rjB i ~sb 3 « 
HKlEl&j tt^j) *3fJ#L, h7>y^n5, 26 
l4^**ffl!j«7>3cS ^ 3?7.^p!7[e3S§^^^Ls *&tfC4 
8, 4 9lix^^j77.tD!7fejnt*fc^ Sfit 4 4 . 4 

5 14, 13 h7>y^n2, 33 

ISC1 ?rSt, 

[00121 St h7>y'^n6, 3 9. h y > is 

**3 7, 3 8 , h7>y^^40, 4 1li^Xfili 

s y ^w±*s#a»asii^ i,-yi^4^6(Oi 

»nby>isx* (^i\?fix r«4^ffi6^)Sl[s]Bj 
£t>^3) SrfflMSfcL. h7>^^n4, 35*4*U- 
7'l^x>; S /^7^o!7|p]8S^ML, SIviSO, 5 1 
f4^i ^ yi' 37* p !7lSMT-^>«9 , &fct4 6 , 4 7 (4 * U 

«4, »6<OJiB*t h7>> ? ^^4 0, 4 1c£>^ilt£^£ 

n/c^ s y ■? t ve E«««*«>nnictt«s*x. 

ICSl 

[0 0 13] h7>'y^^ 4 2, 4 3 (taj^l^oOni * y 
^7.tP7 h^y^^^T'fc^ t&lvx5 2, 5 3f4£ii^ 
<?)^ ^ y ? V* p !7j&tnT- ? v y? At) 
»?-ClC»IJfcLfc by>i?X? 2 4 14*1 5 y * 7 * n !7 




(3) 4#nF- 2 9 3 3 0 2 2 
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BKSrfll/SU i4WtlSS5 4(4^^ y?y**y 
IWT^o, ^-^Cl'iPlKVR 1 as««SixTl^ 
oF7>y^nilt h^y^i' 2 4 £(H]-^t££ 
Wi-^o h7>y^^32iih 7 > v** ? 3 3 £ P3— ^ 
ti^rWt~6 2ilo0h7>v ; ^5'3 1- l. 3 2 - 2 ^ 
u**, -<-^, ^ ^^ra±S:*ix^:ix»aLr»i* 
Six, h 7 * 4 0(4 h y >i/*9 4 1 tm — 

&1l-fZ> 2i(Oh7>'y^M0-h 40-2(03'/ 
a: ^ y *GJ±**iX*TL»«LT»rt* 

70 iiTPo, vc CHilSi4KfHaffl!l<oa»gAS3]jD$ix, v 

14 (Ofe^MM 5 4, 5 6 fC(4SlMC^ H^ttSE I C 
S 2tmZixZ>* 

[0014] :iD7yy/7D >^[h1 SS <4 , lnot 
i^5 5 0t^(ih7>y^^3 2-K 3 2-2IC 
#S£;JX, S5 2 £>^tt«t« 5 7 c^m^<4 h7>y^i? 1 
5 - 1 , 1 5 - 2 C^^^nofc^, ft* ( 1 ) AS* 9 

[0015] 
PA ICS1/2 

= Ie[exp(q(Vf-AV f )/n kT)- 1] 

-0) 

[0016] 13 iD^K^tD h7>y^^ h7>^ 
* 3 2(^MI*fS]m/±v f 14 * h7>y^^33^vf(: 

<Dm.W)*t<n Vy> is* 9 , h7 > v^^ ^ 4 0«^V f (4 h 
7 > v/* * 4 HOV f {Ctb-< A V f =W 1 8 mVi&^C 

ES^^n^o i*tEVRit^P5/^(i*croiM^ 
^ t^cEtt^ t , -^^ ?m<n? p ^ ^ ^a^i ^^o^ 

K)[e]S£# y" p ■>» ^ 0O|SijJloO^'L> X V 1 8 mVil^^/l/ 
[0017] 

fctif 7-261 168 ^-izmm£ii$m>nm,fE 1 v 

[0 0 18] ltdSot, *«b^«4, ±IBBHjR^«^ 
X^^ixfc^^-efeoT, ^^@^(4, ^^L<(41V 
•CWjf^i-S«¥S 1 RE C L^^coo^^ * x y 

[0019] 

50 IRBiW*-*- Sfcfc^ai WI5e6«jSriS^i-Sfc. 
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7 f Rtf*-^ k ic ft i:-cm«c 6«sc«&«;t 

3, ^r/!4^iS)^h7>y^^, I£!b3, RO'Ib 
KEIKt. Sr^tf7 y o 5/^@ggjc*5 

-;7 7^««tt, K^comsitfiit* 5 . n 

[0 0 2 0] *38WK*3t^Tti, MIS* u-^7 y^* 
[0 0 2 1] fuJiE^* ? 7 ^ 

Ji, ffiffi* ^ 9 — ^ K0B* s , 7 y^fl^flt 
SCflKoSSEftAi, * — /u KB» J: 9 h'b 

[0 0 2 2 ] ^LT, *«Wl:*5^"Cli, 7 '7fBtCi 
[ 0 0 2 3 ] 

^THiS:#BLtiaTUtt«t5o #38 9! fi* ^» 
£ L^*«£>Jgffilc*3^-c, Hi 1 4r#BB+* »U 
RtfSR 2 h7>'/^^ (3, 4. Rt>'5, 6) 

^iSMSt/i*^ (1, 2) t % mi RtMB 2 
h 9 >^^^Jctix* # Jx*« l , Rt/SB 2 
^)l«h7> v>^^ (8, 7) ttfll^/ A*«* s jE 

iSffi^^-^SrA^i-^T-'-^A^ligT- (D, D 

^-/UKiBt, S3, Rt>'^4(7DM®)^ h7> 

* (ii, i2, RtM 4, i4) t. M^f^mm^r- 

(9, 10) t, S3, St>'l4^il*th7>^^^ 

>'^^'(16 l 15) fc*«;t* AtM&iJ^* ?fl'l7 

-*tti*«* (Q. QB) lc»«£*ifcECL*«* 1 
u-ym'J7 KEifet* SrH^-Ti^ 

[ 0 0 2 4] #3BWli> Li^2i»«0?gti8lC*>^ 

-c, mi i&m-tzt. $ bic, ? • ^-*m& 
mmistz V7>i/*? (i9, 20) t. fkffifcfam+ 




■4T r> 



(4) 2 9 3 3 0 2 2 
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(17, 18) £ ^IX., :ilb«h7>^^^ (1 
9, 2 0) <D=* is ■? fiJRO^ ^ — ^ffJ 7 y 

f,t-/UK0^(Oll , ^4, Rtf^2. S3£>fISEjlB 
h7>y^ (8. 1 5, R0<7, 1 6) tD^—^&t 

[0 0 2 5 ] *-J8Wlt. ^r^Ofi 1 ^ Lt^JS^^SgE-^^ 
T, 1^ 1 £ , jEtBRtfigffi*)* D ^ 

y- fl^- (C x CB) ^-i-^CA^Llox^y^^^ 
70 ii«IKLfc*5^JS«l*t h 7 > v 1 ** (2 1, 2 2) 
t , ~ <7}£5 5 oD^IfctJ h7>y^ ^(O^il^i ^ ;y ^ 
^^lofS^i (2 3) £ , •oomsto^tb 
1$hy>isx? (21, 22) ^^u^^iHn^t 

mi, %2n'<4T*\3fe%&^^^y^>^zmm 

[0 0 2 6 ] ^LT, **B^<7)^J6^?gffitC*3^T«i, 

(C, CB) ic J: 9 -V* ^{fi'JRO'* u-y 

fR"j7 y^*-^ KlHJKOHSEJE h 7>i/X ^ (7, 8, 
RCK15, 16) /-f7-f*> ijCOX'fo 

20 t>, m l »o©?jfc^ h 7 >v?^ ^ (8) <nm$ii&tW,2<D 
iStfih7>v ? ^i ? (7) <o«8tiI*sa** <t 

[0 0 2 7 ] ^(Otij^ Lt^*S6«)JB1B^*5^^ 

T, ^ u— 7 r «7 KlH]8S«5JB3cO*i*E» h 7 

>y^^ (16) i7?«8lfl[tJB4aD«jKSI h7>^** 

(15) (0«SKffi^S/jr$o 

[0 0 2 8] t/c, *mwtt, Z<Dfrl£l,l^ni&<n&M 
(c^^r, il^iWh7>^^j? (8) ^f^Xt 
WIE»2^««EWh7>v ? ^^ (7) (Dt^X*SJKc 
^ o, 

[ 0 0 2 9 ] ^ *b tC, *»Wtt.'»J<0**<O»«lC43l> 
X, m 2 Sr#Rg-t*-5 t x SfU s S2^i«jlF7>^^ 
^x; 7 ^:gjS (B3tii5 8) 

[0 0 3 0] ^fc, *JSIBI4, SiJ(D^£S<7)^9gfc^^ 

[0 0 3 1 ] ±IBLfc**W«>ll«S^*ll8*Co^r $ 6 

[0 0 3 2 ] t*Jg« l ] illl .*3§efloDiB l co^^ 
m<D7 V y7*7p y ^(s]8S^[s]88»^4r^i - lil"Cfe5, 

7y7n 7 7[E]SS^M^ll^nt^go UTi-L, 

Xltfflt6h7>^^^^Hh7>^^^7, 15, 
19, 20tOh7>v ? ^^f^ XlilBJ - i $ ii, h 7 > 
5^ v^^^8, 1 6 <D h 7 Xf4^ h7>'/^^ 



7, 15, 19, 2 0<D#£ L< (2I&8 0%£ SiXTI^ 
[0 0 3 3 ] b-yS7y7^7D 

HJK^I^Iti: Six -5*s. *?£tt0!ltt* d 4 WT- 

*8, 16(Dh7>^^n^X^'47>^^;7, 1 
5, 19. 2 0 h 7 > * x'oD 8 0 % i: 'hS ^ 
h?>v*X*8, 1 6^=iU^^llli, h7> 
v?X * 7, 1 5 h7>^7^ U y 7 ^mS^8 0%L 
AnSKtLi", ^^Bjf^if -fc^-r- Mi. 

[0 0 3 4 ] -ex *ftij£>7 *;/ ^M^fr^USjfil h 9 > v* 
x * 8<7):=i *Hli, h7>i/^^ 7«)3i/-nt 

ft£o 

[0 0 3 5 ] Z<Dtz#>. *|?«SW(C*5^T<i, -eX^fl'J 
Kttl*<oi»IBrt*< ft£ 0 ^u-^«7s/ 
KM<BB*RUi*< fto* 

[0036] ZiDXolCLX, -r X 9 fcijtf) y y ^Rtfe t 

[ 0 0 3 7 ] LTH4t#ittRWLfc7 
y-7 7 P 7D^@^^H(D0^iCT, h7>y^ 
*6, 1 6 (O^-f h 7 > v*x 5? 7 , 15, 1 

9, 2 0oD8 0% t Ltz^<D h://U»«iLfc[e]Ktf)# 
EffliftiRtes 0. HGHz-l. 50GHzift!), 

£l/3 (=0. 14/0. 41) tC*TvJ>$< (1~ft 

[0 0 3 8] [H5£tf'j2] (21 3 (C, .*38»E£>Sj2<D|||ft 

X:7 d 7 7 , lit^t5?5\ -ex j?{R"JoD7 -vf 

isas* 5 * -ex *iriJ(0*—>u Kic»^€>a;aEj«s h 9 > ^x 

* 7 ifflCI^-f X*0 h7>^^8tfitt58 fc-Cfll/S 
Six, X U— :/fe"j£>7 t. — yfRlJ 

<^*-/u K(cAt>5VSKff h 9 >v*x * 1 6 km CV<< 
XoO h7^^ 1 6 bt&ffiS 9 K'M^lTPoo 
[0 0 3 9 ] K9>v*** 8<oWf;*fa®JEv f li, felft 
5 8 tCi^m/EKT^A V r»/J^< ft 9 , h7>-/^ 



4#f^ — 2 9 3 3 0 2 2 
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7(Dt>^(DtI (n'.^IS) «fc ») ^'J*S< ft5o 

[0040] filmic, x u™yfiij(7) h7>-/^^ i 6 ^ 

[0 0 4 1 ] .^H£S£'jT-fi, fpj — X'oD h7> ? 
T\ h7>'^7^7, 8, 15, 1 6 SrWjsRLri^fe 
1 tf}^5£#]<D i •) ic 8 0 %(D^r^ x'iO h 7 > S^* 

ixfc-ex^x?-!' ^**iO**»:Jfc«[H]K«ll-^coaffl 
* s *atfte, ^fc, D3fC^, -ex *fB!j&0<X U-^ 

tt«r*«Lfc««r^Lfc*s, 9 y ^ i K(D^^cD 
t J:i>, 

[0 0 4 2 ] 

**mt * \"-7'm<D7 y*\c&t>*wfcw<onMn.i: 

■ex ?Mh x u — ^ffi!|(07h — /t- Kfcff.JbSHW^WiK 
liH'h (Htii8 0%) t x-^ 
x;u-^f^ihT-#, 7 y 7 7^7 p y^lllSS^Sb^SRIS 

[B2] *»W*Z>JB 1 <Ojltt«<OilifPS:ttM"r^fc*5)cO 
[13] #»W^JB2^||*«|o5[slB«*S:^i-ia-e«> 

[14] »IilgECL«^^^-7i 
7^77*70 s/^E]B^)[H]KWlJ**^i-H-C*>5o 
[EB5] B 4 © 7 y y 7^7 n 3/ ^1B<0|^ ttt« 1 5 

[H6] T'-i'^/u-iSitSrB^ttJfcWKaaRECL 

P^OO-^X^X ^777D S/XlH]BSW[fi]K« 

1, 2 H^JSIvt 

3-6 X 5? fRiJg|ft*t<0> 7 > v^X ^ 

7 -7X 5?fa!j7n-/u Kfc^.i^^HW h 7 >-^x 5? 

9 -^x 9iW\7 y*tC&t>Z>m,lMM h7> C/X ^ 

I 0 

II — 14 x u — Xf|iJg*Bj*ttf> h7>v^; 

15 x u — 7*fftiJ^ — #u Ki:i^baili h7> i>7s 9 

i 6 x u-yiaijy yfcib^iatin h 7 >c/x 9 

17,18 jl^&f/L 

1 9-2 0 -7*i\s 9 f <9 > h7>\Sx 9 
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40 
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(6) »B- 2 9 3 3 0 2 2 

11 12 

2 1, 2 2 gft*t h7>v*** 3 4, 3 5 7 ^7i-n!7 h7>^^^ 

2 3 3 6- 4 1 ^i- — ^m^mWi^Vy>i>^9 

2 4—26 xv^ntD^h^y^^ 4 2, 4 3 x ^ ^ 7.t □ ^ h 7 ^ 

27-30, 32, 33 ^ * ? ffl!J<BS»*t h 7 > ^ * 4 4 - 4 7 ;©^J£Jn 

* 4 8 - 5 3 a: S y ^ -7* u 9fgtfC 

31 3L^y5>-7**y h 7 > * 54-57 ^mffi^l 
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